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’ . . i
where E = (/L )gE dz. The experimental results for L in the interval
L = 12 - 56 are described well by P - 0.691 + 0. 592+10° ~L;

-3,.2 . ot
Q = =0.272 + 0.118L = 0.248:10 °*L°. The maximum permissible phase Fs-max
can be derived from ;
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with the aid of
B Ad L,‘ l/ LG, sinf,,
By AT LiGrisinBy, ©
- For Ps - 2009, L1 = 16 cm and E = 1.2-104 v/cm, the total length of the
, 1

shielding tubes is found: L = 1447.5 cm. The dependen‘ce of L of the

periods on their number n is nearly linear. This pPaper was written in 1948.
There are 14 figures. :
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AUTHORS 3 Akhiyezer, A. I"*EZEEEEEEEZL_EL;E:" Pargamanik, L. E.,
. Faynberg, Ya. B. .
TITLEs Prebunching and dynamics of a proton bunch in a linear N
accelerator
SOURCE1 Teoriya i raschet linéynykh uekoriteley; sbornik statey. Fiz.=
tekhn. inst. AN USSR. Eds by T. V. Kukoleva. Moscow,
Gosatomizdat, 1962, 114 - 130 ‘%

TEXT: It is shown that a linear accelerator ocan have a low injection -energy
of ~0.5 Mev whilst furnishing large currents of n10 to 50 ma. When the :
mean accelerating field strength is 20 kv/cm a foousing magnetic field of
15,000 oe is needed in the initial part of the accelerator. This -focusing
field becomes rapidly weaker with increasing particle energy. The efficien-
oy of ion cepture is inoreased by #1yatron bunching. When particles in a
bunch that was originally homogeneous in velocity and density pass along a
segment under anrf field, and immediately afterwards through a field-free
drive segment, they are aocelerated at different rates and form bunches of
charge/density. The preaccelerated particles muast enter the accelerator at
Card 1/3 : : :
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the focﬁs x1 - vo/aw. ‘a = eU/mvi. U sin g3t i8 the modulated voltage
applied to the acceleration segment, 1 the ins
the segment, and A the initial velocity of the particle in the bunch. The

greater the angular width of the group of particles, the tighter the bunch
is pinched on {lystron bunching., Ifﬁvo is the initial velocity spread,

then the phase range covered after bunching by particles entering the buncher f
with a velocity of v, + Avo in the phase range 2¢° is ]

¢=2¢ (1 - (ainq%/wq)(1“- 5AV/§°)). The effective accelerating field on,”; -

v

tant when the particle enters

shift of the field into the drive tube,

N Long narrow tubes screen con- ﬂ
.- 8iderably better than short wide tubes,

e e e

tubes is increased. The

. problem of multiple gaps cannot be solved from the data available at present.
i The- deoreases in the depth 3f the potential well and in the angle of
__..Card 2/3 c N
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incidence, induced p

; by space charge,. are calculated op the basis of the model
“of an ellipaoidal,hunch with Stable equilibriug

: ] Slowly changing dimensiong.
S c¢orresponds to .the ‘synchronous particle phage P = Pge InAthat' model the

: foocusing magnetic field reads

‘ , ' ‘ ( n )2 __ me? [mr‘

212 Vizp :
) =@ m7(~m—6-) -l—én—m—-‘ » sing, 4 .

W

. R C(4.1). . S
-6/ X\, : .
: : -t (w) (‘*’“’}r . S \f
W= 2ne/A 15 the frequency of the r
. ¥ the frequency -of the radia} oscil
"injection energies of 0.5, 18.75, 1
" 549 koe, The values AB/B = 2%

the bunch, and o = 2,2.102
obtained.,

-f field, 21 the length of the bunch and
lations. “The magnetie fields needed for
45 and 350 Mev are 14.5, 7.6, 6.2 and
for the initial relative velocity spread in. .

for the modulation faotor of--the buncher are
There are 9 figupes, o ’ o
. ; _ ‘

!
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AUTHORS s. ‘ Akhiyegzer, A. I., Lyubarskiy, G. Ya., Paynberg, Ya. B.

.. TITLEs Electron counterflow focusing in a proton accelerator

'SOURCE1 Teoriya i raschet lineynykh uekoriteley; gbornik statey. Fiz.-
- . tekhn. inst. AN USSR. Ed. by T. V. Kukoleva. Moscow,
U Gosatomizdat, 1962, 131 - 146 : ) ‘

TEXT: A theory is dew;_eloped on counterflow focusing of a proton bunch
(Nature, 168, 782, 1951). Radial focusing is achieved by the electrostatic ]L
field of the electron beam, which has to be stronger than the defocusing ‘

r<f field, Furthermore, t{':e scattering of the eléctrons from the background
gas is studied, taking space charge into apcount. The minimum amperage of
the bunch is J ;. = (1/2)(vE/Pk)ain98. v is the electron velocity averaged

over the period of the r-f oscillations, ¢ the synchronous phase, cf the

proton velocity, and\/)\ the wavelength of the r-f fj.eld. The h-f field of
the accelerator is taken to be a traveling wave of amplitude Eo, frequency

' . wand wave vector k(z). The canonical variables Q and P are introduced:
;7 card 1/3
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af 2u af wP
e Fm (-t p . 9z " vy _yr Where f
o (o]
i 1
- AH‘=T 'W! Oyr
) . —
_ dH, an
if H., - H + Yy and -FJW'

Q changes by 2n, y . (1 + az)

injegtion velocity of the Protons
?g = 20% and A= 150 cm,
By the larger : AH1/H1::10'2
the electron.

The greater the velocity of
greater must be

the density of the electron
total amperages under ‘the

of 1’ 10’ 50' 70 and 90 kev are 3-5, 1.9, 1
S. Chandrasekhar'sg methods give

.L_Card 2/3
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AH1 is the dnnge of H
L y A = 2e£cos¢a/uv§:>0, and vo is the
H1 increases nearly linearly with Ho'
holds in the initial stage of the motion of
the electrons in the bungh, the

present conditions st
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« Pu(ZL L 4), then

3

(1.15),

.
—~1

J,

4 during a period during which

= 18 kv/on, A 3.3-10‘2c,
The larger

bunch needed for

focusing. The
injection energies (me<(e -1))
» 1-06 ﬂnd 007 E: Y . . .
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agmut

1 . : .
SIP 1
At = %é (W) + (e =] - Inm e (3.13)

for the mean square deviation of the electrons from the agoelerator axie..x : ,
N is the nunber of gas atomq per cmi, Z the nuclear charge and - - VLf
8, = 0.55'10”3 om, ForrVA?<10'2 om, the magnetic field must be greater

than 645 gauss.  The effect of collisions on bunch broadening is completely’ |
compensated by increasing the magnetic field by 10 to 20 gauss. The Lo

significant divergence of the bunch as a result of space-charge repulsion’ .
is not impeded by this slight increase in field strength. This paper was .
written in 1953. There are 1 figure and 4 tables. S
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AUTHORS s Lyubarskiy, G. Ya., Pergamanik;, L. E.

TITLE:s On the compatible oscillations of the ‘acoelerating field in
' linear accelerators :

SOURCE: Teoriya i raschet lineynykh uskoriteley, sbornik statey. Piz.~
tekhn. inst. AN USSR. Ed. by T. V. Kukoleva. Moscow, :
Gosatomizdat, 1962, 147 - 150 - . \71/

TEXTs It is shown that the reductions

(1

(caused by power oscillations of the feeding generator) are still compatible
with the stable motions of accelerated electrons in linear accelerators.
139, and n' = arcoos ((E/E*)cosg ). E is the calculated mean value of the :

iy cara 1/2
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‘accelerating field and Pg is the,synchronoueqphase. E! and ch' are the

" gorresponding parameters for the varied motions in the same _accelerdting oo
system.. The electrons are assumed to gain the energy 6&-= eELcoavs in each

_period of the accelerator. The final energy of the electrons is assumed to

. be considerably higher than their rest energy. L is the length of the in- \7&

° vestigated period. The requirement of synchroniem does not impose any .
limitations upon the increase of the accelerating field, In the absence of

. focusing, the increase of the beam radius is given by

rec + o(go/eE ooscpe)ln(r:‘/eo). r_ and © are the initial radius and the

angle of divergence of the beam, € and ¢ are the initial and the final

ienergy. This case corresponds to high electron energies (at least some Mev).
Focusing with the aid of a magnetic field is essential in the initial stage
of accelération (up to energies of 2 - 5 Mev). The tolerable increase of
the accelerating field increases with the focusing magnetic field. The de-
faoousing effect of the inorease AE of the atcelerating field ocan be conm-
pensated by the increase AH/H = (1/2)(Hnm/H)2(AE/E)ein 9, Of the magnetic

... Tield. This paper was written in 1951.
' Ccard 2/2
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AUTHORS 1 - Rozentsveyg, L. N. (Decensed), Lyubarskiy, G. Ya.
-——_'——‘\s

TITLE: On the generation and accelaration of multicharged ions in a
standing-wave linear accelerator . :

SOURCE s Teoriya i raschet lineynykh uskoriteley;sbornik statey. Fiz,=
tekhn. inst, AN USSR. zd. by T. V. Xukoleva. Moscow,
Gosatomizdat, 1962, 151 - 160

TEXT: The stripping (during passage through a layer of matter) and accelera=-
tion of multicharged ions of light elements (C,N,0) with the aid of a
standing-wave linear accelerator is discusnod. A 20-Mev proton acceolerator
of this type was built in the Fiziko-tiekhnicheskiy institut AN USSR (Physico=
. technical Institute AS UkrSSR). T Pha protons -are injected by an electro-
‘static 1.7-Mv generator (p = 0.06). 1In the present investigations, however,
more advantageous accelerators (with injection energies of 400 ~ 600 and’
.8ignificantly stronger ion currents) are; used. Singly charged o!? ' ions are

' ‘accelerated to 7-8 Mev in the initial part, &nd to 100 Mev in the principal

part. The first stripping is possible only after the ions have abandoned

i Card 1/2
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‘the initial section. An additional stripping is disadvantageous as the ion
current (alao in pulsed operation) is limited by the melting temperature of
the foil. An additional stripping botween initial and principal section is
impossible for reasons connected witn vacuum technique, For universal

acceleration of 012, N14 and 016 ions without essential variations of the .
accelerating system, it is necessary to avoid the stripping of N and 0 ions J//
of up to Zeff:>6. The frequencies and the cophasal parameters of the

accelerating field should be adjusted accordingly., From the above considera-
- tions, a standing-wave accelerator witn the following principal parts is
suggesteds (1) Pulsed injection of singly charged ions by means of a device
of 400 - 600 kv; (2) High frequency injection with the aid of a linear
-.accelerator (energy 7 - 8 Mev, length 5 m), (3) The singly charged ions
/Pass through a gas or a vapor jet in the stripping chamber and leave it as
quintuply charged ions. These ions sre then accelerated to 100 =~ 150 Mev in
“the principal accelerating section (linenr acoelerator with a length of

~10 m). The present.paper was written in 1953. There are 5 figures and

1 table. - :

4
H]
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AUTHORS: Krasnoseltskiy, M. 4. Lyubarskiy, G. Ya.
TITLE: On the transition solutions of non-linear equations

PERIODICAL: Vysshiye uchebnyye zavedeniya. Izvéstiya.~ natematika,
Nno. 4, 1962, 81"85 . '

TEXT: As a transition solution of the equation f
d LY
P($) v+ 1) =0 (8)
where P(v) is a polynomial of n-th (n = 2) order, one denotes every
solution y(x) for which there exist the finite limits

y.= o y(x), y = Um y(x) (1)
X=> - © X2 + @

vwhere lim y(k)(x) = 0 (k = 1,2,...50). One investigates the existence
X5 = .

and the uniqueness of the transition solutions of (4).

One supposes: y_-=0, y, > 0; all zeros of P(V) are real and single;

Card 1/4
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f(y) is continuous on [q1, 0] and [0, qzj ; there exist on_> 0 -nd
m+4' 0 such that

Hyy,) - flyy) (<m, gy, =y, <0,
Y= ¥y | >ma0<y, < oy, =g,

p'(0) =0, £(0)> 0, f(q1) = £(q,) = 0; all zeros of P(y) + m_ are real

and single, Let S be the set of the functions w(x) which on [- 00 , 0]
end 0, co| are continuous, satisfying xw(x)= 0 (- 0 < x < 00 ). Let
S, be the set of those «w(x) € S which in addition satisfy S

s wix) =g, ~0<x<o® (2) .

Let a_> m_ and a_ < m_ be such that the zeros of P(v) + a,_ are resl

and single and let a q =2

+d0 o If there denotes

Card 2/
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a(y) = {&-’ Y40 o(y) = yaly) - £(¥)

=
~8 Y =0,
then (4) can be written down in the form

d )
p(L) v+ a(ey = 1) - 3)
Let K(x,s) be the Green function of the operator P( %—; ) + a(x). Under

the suppositions above made one proves by aid of an operator H which
maps S, onto S where only the transition solutions of (4) are trans-

formed into themselves:

Theorem of existence: Let £(y) be only positive in q1-4 y < b1 and
b= ¥ = (b1-¢ 0 -‘bz). If

0
min < lin \g\ K(x,x + s) ds, (6)
q1éy~5b1 P X—>= €0 .
~
card 3/v
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| @ -
_%_5.( <= 1im ; j K(x,x + 8) ds 1 (6)
1 i .

X2 + ®
0

is satisfied, then (4) possesses at least one transition solution, for

which there is y(- @ ) = q; @nd y(+ @) = ay-

Theorem of uniqueness: If f(y) = ky has at mo

Q, € ¥ < .q, for all k, then (4) possesses in

solution y(%).

ASCOCIATION: Voronezhski
University)
Ukrainskiy fiziko- tekhnicheskiJ institut AN USSR )
(Ukrainien Physicotechnical Institute of the Academy of
Seiences of the Ukr SSR)

SUBMITTED: July 10, 1961

On the transition golutions of

°2

st one solution on
So & unique transition

¥ gosudarstvennyy universitet (Voronezh State

Card 4/4
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AUTHOR:: Lyubarskiy, G. Ya.

TITLE: Solutions of the "smoothened shock wave" type in non-linear
equations

PERIODICAL: Uspekhi matematicheskikh nauk, v. 17, no. 1 (103), 1962,
183-189

TEXT: A solution of the boundary value problem
any(n) +a yn=1)

n-1y =I 1’ (191)

*ooee +oa.y' 4 f(y) = o, a

y(-w) =05y0@)=1,04yh)<ﬂ-w<x<+d0

vhere f(y) is continuous in the interval (0,15, £(0) = £(1) = o,

f(y)70 (0<y<1), is seid to be of the balanced shock wave type. In this
paper, some sufficient conditions of existence and uniqueness of such
solutions are derived. The condition a1<\0 is necessary and sufficient.

The proofs are based on the following method: reduction of Eq. (1.1) to
an integral equation and solution of this integral equation by iteration,

Card 1/2
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N. I. Akhiyezer, V. F. D'yachenko, I. M, Gel'fand, M. G, Kreyn, and I, M,

Lifshits are thanked for assistance, There are 3 references: 1 Soviet bx/
and 2 non-Soviet,

SUBHITTED: May 7, 1960
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5/046//62,/026/003/013/020

v. 26, no. 3,

38090
244200 D407/D301
(01410
AUTHOR: _ Lyuwbarskiy, G.Ya. (Knar'kov)
TITLE: On the existence of weak shock-waves
PTRIODICAL: Prikladnaya matematika i mekhanika,
1962, 511 - 519
TEXT Dissipative systems

The equations of magnetohydrodynamics end hydrodynamics,

account,

Tne following proposition nolds for dissipative sjys-
%: To each discontinuous solution of

dissipative processes are taken into
of such systiems.
tens (which are defined below
the system corresponds a shock wave if

of nonlinear equations are considered.

f

in which
are particular cases

a) the jump of the disconti-

nuous solution is stable with respect to splitting, b) the velocity

enough to one of
Hence

U of the jump is near
and c) the jump is small enough.

the ordinary phase-velocities
follows the existence, in mag-

netohydrodynaumics, of sufficiently weak slow and fast shocks, regard-

less of the dissipation coefficients.
theorem about the necessary conditions
+tional solutions
‘Card 1/3
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system of equations

m—1

Y™ 4. by ooy — ) = 2 v (1 Yy, YT B ) -
- k=1 g
+ ezFl (1]. y,y * s 0y y"’"’”' E; £") (1'1) (1 L4 1 ) \/

m
\Ei’ — kZﬂ bukk = fi () +eFi(y, & &) (=23,....m)

: Gi=/fily) +eFi(y, & e) f=m+1,....0) //////
Dissipative systems in magneto and ordinary hydrodynamics are defi-
ned as systems with asymptotically stable solutions (with respect to
small perturbations of the initial state). Ideal systems. are also
defined. The phase velocity V i3 called ordinary, if it satisfies
certain conditions. Further, a system is considered which determines
the structure of the shock wave; the system of equations vwhich des-
cribes the stationary shock-wave u(xz, t), is transformed, by intro-
Gucing the notation B(u) = b(u) - V(u_) a(u), and the operators P,

and Q1. Thereupon one obtains
- £Qqa(u) + Q4B(w) =0
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I (- eRa(u) + P1B(u)} = R(u) - £Q,a(u) (R = QB + c).
It is showm that systen (4.4) nas a ir
the velocity U ig close to the ordinary phase-velocity. Further,
systen (4.3) (4.4) is obrougnt Yo a form, whioh is a particular case
of systen (1.1), ang satisfies all the conditions of +the above theo-
rem. Thus, the initial statement has been proved, in varsicular the

existence of siructure in slow~ and fast nagnetohydrodynanic shock-
wvaves which zre weak.

(4.4)

ansitional solution, and tnat

SUBNITTED: February 12, 1962
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. UTEORS: Kreyn, ¥. G., and Lyubarskiy, G. Ya.
e .
Anaelytical properties of multiplicators to periodic canonical
differential systems of a positive type
PERIODICAL: Akademiya nauk 55SR. Izvestiya. Seriya metematicheskaya, i
v. 26, no. 4, 1962, 549-572 .

) .
PEXT: The canonical system of differential equations V/LB
ax/dt = J(Ho(t)' +)\H1(t))x (4) is considered. The matrices E_ and H,

zre assumed to be periodic with the period T. The eigenvalues of the
monodromy matrix of the system (A) are called multiplicators of (A). Their
analytical dependence on the paremeter A is investigated by applying the
pérturbation theory of selfadjoint operators as in a previous paper p

these a1)1thors (Prikladnaya matematika i mekhanika, v. 25, no. 1 (1961),

24 - 37 . e

\

SUBNITTED: January 25, 1961
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LYUBARSKTY, G.a.

Solut:'i.ons of the type of the "smoothed shock wave" in nonlinear
equations. Usp.mat.nauk 17 no.1:183-189 Ja-F '&p. (MIRA 15:3)
(Differential equations)

ek
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| omon o v, me s
| Tmee: 'mgmiumn’or the partition function of a plasma from ite rate of
o propagation of lougitudinal waves - ' |

' PERIODICAL: Fizika plazmy | problemy upraviyaysmogo termoyaderuogo sinteza; doklady I -
R konferentsii po fizike plazmy { probleme upravlyayémykh tarmoyadernykh "

veakisly, Fiz.-tech. inst. AN Ukr. 68R. Kiev, Izd-vo AN Ukr. S8R, 1962, 72-75.

B TEXT: It is shown how to calculate the partition function of electrons in a plasma by meas-

g ~ uring the phase and group velooities of the longitudinal waves (n the plasma. I {s aseumed

g that paired collisions can be negleated. The partition {unction of & plesma determines many
o: :tatsphy:lcn properties, so that any method of determining thig functlon experimentally is

of intarest. - - - ' : - - . :

" L. D. Landau has shown that striotly lpukmg there {q no dlapereion equation for loagitud-

inal waves, but asymptotioally (L.0., for large values of the time), eny emall perturbation s

CIA-RDP86-00513R001031130004-8
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Detarmination of the parmlon function ofa... -

’ ; a superpoultlon ofa serleu of plane’ dampcd wavea. and

. where f.(u) is tha equilibrium partltton tunctlon. can serve as an arbitrary ‘‘dispersion’
" equation. The integration in (1) {s aloag the real axis from — = to + «, with the singularity
Vph = w/k of the integrand circuited from below.

If electronic longitudinal oscillations of specified frequency are excited in the plaama.
set of damped waves with complex k {s produced, but at large distances oaly one such wave
will remain ard the others will be damped out. Measurement of the phase velocity of this
wave as a function of the {requency ylelds exporimentally the relatlomhlp

g Vo= V) unk-KVJ- 2)
- Once (2) is known. the partition function can be written ln the form

' card#/3

e
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| Detqrmin_atlou of the partition function of R ' /

Ife) = Io(u.) o f -——?‘r‘l e : (3
' — ‘
L
N where kq(Vph) and £(Vph) are the real and imagiuary parts ot the wave vector k corre-
‘sponding to the real frequency w, Vph = w/k.. and Vgy = dw/dk is the group velocity.
A There are no reterencel.
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arbitrary ang
vich (ref. 3:

resilts are derived in a simple

1

ver a suf.
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" Bvolutional disconti

" respect to perturbations that propagate perpe
face were derived by Akhiezer, Lyubarskiy, and
(1958)) and theip stability under small general

1le to the discontimity-stmfac_e) was

©can be linearized.

‘¢,,.:.E¥,I..\TB_'?_'_°86'°°513R°°1°31 130004-8

TR

S/781/62/000/000/016/038

" Axhiezer, A. L., Lyubarskiy, G. Ya., Polovin R. V.

nuities" in magnetohydmdynaniiés
Fizika plazmy i préblemjui:r&lyaymgo terinoj;ademogo sinteza; -
doklady _konfemntsii po fizike plazmy i probleme upravlya_yanykh i
termoyadernykh reaktsiy. Fiz.-tekhn. inst. AN.Ur.SSR. Kiev,

1
i
i
1
i

Evdlufionality conditiéhs of mgnetohydmd amie shock waves with

Polovin (ref. 2: ZhETF, 35, 731
tions (propagating at

[ demonstrated by V. M. Kontoro-

ZhETF,. 35, 1216, 1968). In the present article Kontorovich's re-

manner, wherein the arbitrary disturbance is ex~
imension and is assumed small o-

panded in a Fourier integral in the transverse d : i
Ficiently short time jnterval, so that the magretohydmdynanlc equations
' that to determine the evolutionality. con-

It is demonstrated

v

rdicularly to the discontinuity sur- '
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- Evolutional discontinuities seee
giitiborisi it is sufficieﬁt to
*the discontinuity surface,

% |
: Yz"( Uy f;he s}wck

CULEN

. ‘and ¢ is the velocity of
. of shock waves, & slow one for which U, <v
~ vhich U; 4vy.3 U, ¢ Vv, L U2 . It.fohows%n

that ifl The ’s‘hocﬁxwavg of“he same type

overtake the front wave.

while a fast shock
tionary shock waves camnot
- ions. They can exist only
utionary discontinuities, or as
~ resultant nonevolutional
 similar waves,

Card 2/3 .

consider plane waves propagating
In particular, in the region U < Vy,. Uy s
wave is not ewolutional, Here _

sound. It follows therefore that
<U,. 3 Vo <U

1o Erephing two inequalities
e follow each other, the
: As to waves of different types,

- will overtake a slow shock wave or & slow magnetic-s
wave will overtake all types of discontinuities.
result from either continuous i
for an instant either upon
discontimities in the
discontinuity immediately
‘although all boundary conditions are

$/781/62/000/ UQQI 016/038

rerpendicular to A

}
!

B AP TR YOI o I I N % R R o
jL2s +\ﬁ121 +c0) -tele y=pure. = :

there exist two types
and a fast one for .

rear wave will

an Alfven discontinuity
cund weak discontinuity,
Nonevolu~

collision of two evol-
jnitial conditions. The
splits into shock and self-
satisfied on such a discon-

e - . i -
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B Dwolutional discontinuities ... - . S/781/62/000/000/016/036

" ‘tinuity and the entropy can increase. An example of such a splitting was consid-
'eréd by Lyubarskiy and Polovin (ref. 5: ZhETT 36, 1_272,‘ 1859).
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LAUTEOR:  Lyubarskiy, G, Ya, |

. Contribution to the kinetié,thedr_'y of shock waves -

- o Fizika plazmy i problemy up‘:‘avlyayezmro tenmyademogo sinteza;

. doklady I konferentsii po fizike plazmy i probleme uuravlyayd"sy}h

- termoyadernykh r*eakts:Ly. Fiz.-tekh. :mot AN Ukr. SSR. Kiev,
'IZu—VO AN Ukr. SSR 1962 82~85

: An attem;;t is made to mvestlgate the be‘navmr of shock waves with
."Q.L_cae.mce for the finite mean free path, i.e., on the basis of a kinetic equation
: contal—w_n; the collision integral. The stud_,r concerns the simple case when the
rediun in which the shock wave propagates is a monatomic neutral perfect gas and
the shock wave is plane and stationary. It is shown that the formulas obtained
“from the kinetic equation agree qulte well with those obtained frem the hydro-
dynamic analysis with allowance for the dlSSlpa‘the processes, when the distances
are not very large (lx{ <<-te(M - 1)73, where % is the propagation direction, v

- the relaxation time, ¢ the velocity of sourd, and M the Mach number). At very
large distances the kinetic analysis leads to a slower attenuation of the shoek
wava thzn the .Ljdrodyﬂ.amz.c analysis,

ars */1
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R amwoRr Lyubarskiy, a.1a. |
‘ *';’ITIB: 2-,“ the e:_d.sbance of transient aolutions ot‘ certain nonlinear equa-
o C. 10“5 i oot

e 30, abstract am7u
SO ' Parat. ..humal Hatematika. no. 2, 1963, 40,
| FERTODIGR f(l;c:t:azt‘;?wx}mr kovak. un-t, 1961, 120, Zap. Mekhan,-matem. fak. i
k ‘Khar kovak. ma.tem. o-va, v. 28, 5 - 22)

o 'I‘E}Cl‘t e ‘I.‘he aufhor atudies transient ‘solutions of the equation .
T - Py )y+f(z)-0._jz- (-—)v. : (1)
s a continuous -
v) are certain polynomials, and f (z)
:l;xexzegap. 15:)1‘2?121;13:15 )These golutions satisfy f.he oomii(.:i).ona: y (x) ¥ const,
: : lim 'y (x) -7 1m ¥y (x) = Var um (x) =0
’ 'x-b - S w400 »to . .

. ‘ . (k‘l; sesy n), - '> (0).1
: where n 15 the dqgree ot ths polynomial Po (v) It is aaswned that Q ,

R ettt e e
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'0n the. existence of transient solutions of ..,. AOE0/R126 ’
<Py (0} = 0, andthat ¢ (z) has only 1solated zeros. Then for a transient so-

- 1ution to exist it g necessary that P (0) [y_ - y+] > 0. In what follows it
18 assumed that y_= 0, y, = 1, B} (8) < 0 and also ‘that all the roots of

the polynomial Pa (V) are real ang simple. The following results are obtained.
‘Let y (x). be some bounded solution of equation (1) and such that the function
.z (x) 1is also bounded. Then, y (x) 1is a monotonically increasing function.
“In the presence of ‘certain cdiistraints upon the polynomial @ (v) (in particu-
~ lar, its degree should be less than n - 1) 1t 1s demonstrated that in that
case the function; z (x) is also.monotonically increasing, and y(x) isa

: transient solution.. The number of inflection points of the curve forming the

: ‘transient solution’: y (x) does not exceed the number of extrema of the function
£.(2) on the interval 0Lz €1, For proving the existence of the transient
solution the author sets up an integral equation which ig then solved by the

. method dfjsuccessivp approximations.' The sufficlant ¢ohditichs for the unique~

~ hess aof the transient solution satisfying the condition z (0) = ¢ are also in-
dicated. - This paper:is the gontinuation of. two other papers by the author

(RzhMat, 1962, 5B222; "10B163).: AU '

- [Abstracter's note:.. Complete translation] = E
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. 8/781/62/000/000/017/036,

..~ TITLE: * Contribution to the theory of simple waves

.. “SQURCE: -~ Fizika -plammy i’ problemy upravlyayemogo termoyadernogo sinteza;
© 7 Udoklady I konferentsii po fizike plazmy i probleme upravlyayemykh 2
o meomdy termoyadernykh reaktisy. 'Fiz,-tekh, inst. AN Ukr, SSR. Kiev, Izd-vo -
o .7 AN Ukr. SSR, 1962. 79-82 ! :

"Simple waves are defined as solutions of the magnetohydrodynamic differential

1 il equations in a form such that all the quantities can be expressed as functions

{: . of one of them. Their importance to hydrodynamic or magnetohydrodynamic theory

;o7 “lies in the fact that they are the only ones that can border on the region of

. L'" .7 continuous flow if there are no shock waves. The differential equations them-

.. .selves have been derived in various approximations by Chew, Goldberger, and Low

" (ref. l: Proc. Royal Soc. A236, 112, 1956) and others, It is shown that a regiorn [

o ii7 U of continuous flow “border in magnetohydrodynamics only on a strong discontin- HEENE
7 “uityor a simple wave. Although there exist proofs of this statement for ordinar § -
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».as for example in the book by Courant and Fried- -
, : ;Jivgs,"lntgrsciex\ce, 1948), there is no
g @ proof is based on the fact that the
t plasma are hyperbolic,and the corres.
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KRASNOSEL'SKIY, M. A,; LYUBARSKIY, G. Ya.

o ot i

M‘*’ crdr . .
Trangitional solutions to nonlinear dquations, Isv, vys.
ucheb, zav.; mat. no.4:81-85 ‘62, (MIRA 15:10)

1. Vo:-oneshaldy gosudarstvennyy universitet i Ukrainskly
fisiko-tekhnicheskly institut AN UkrSSR,

(Differential equations)

Ed
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LYUBARSKIY, G.Ya. (Khar'kov)

On the existence of shock waves of low intensity, Prikl, =at, 1
mekh, 26 no.3:511-519 My-Je 162, (MIRA 16:5)
(Shock waves)
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ACCESSION NR: AT4036052 s/z7'91/63/000/003/0151/0161

 AUTHORS:  Akhiyezer, A. I.; Lyubarskiy, G. Ya.; Polovin, R. v. o

TITLE: On the kinetic:instéﬁility of a plasma

. SOURCE: Konferentsiya po fizike pPlazmy* i problemam upravlyayex‘nogo

" termoyadernogo sinteza. 3d, Kharkov, 1962. Fizika plazmy* i problemy*
upravlyayemogo termoyadernogo sinteza (Plasma physics and pProblems of
controlled thermonuclear synthesis); doklady* konferentsii, no. 3,
Kiev, Izd-vo AN UKrS8R, 1963, 151~-161 . :

TOPIC TAGS: plasma research, plasma instability,
distribution statistics, plasma stability,
interaction, Laplace transformation

kinetic gas theory,
plasma magnetic field

'ABSTRACTs The article deais with the s
- function of particles in a plasma with

1

iCard 1/3
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'ACCESSION NR: AT4036052

' function are derived by investigating the behavior of individual
spatial Fourier components of the potential and the deviations of
the electron distribution function from the initial distribution

- function. The first part of the analysis is devoted to a free plas-
‘ma without external fields. The singular points of the Laplace .
' transformations of the potential and of the distribution function

" (which determine the behavior of these functions in the steady state)
. are then determined. Stability criteria based on the locations of

. these roots in the complex plane are then established. It is shown
. that a distribution function which has only one maximum is stable;
“this confirms deductions made by others. Furthermore, an arbitrary
: spherically symmetrical distribution function which does not vanish
anywhere is also stable, regardless of the number of maxima. The
!second part of the analysis is devoted to a plasma in a constant and
' homogeneous magnetic field, the stability being investigated only
‘with respect to plasma waves for which the electric field is poten-
"tial. The necessary and sufficient stability criteria are estab-

‘Card 2/3 . ... \ . S e e
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, AUTHOR: Lmbarak;z, G. a.; Rabotnikov, Yu. L. (Kharkov) '
'ngITLE: Theory of dirterantial equations gith random coefficients ._

Taoriya veroyatnostey :L yeye primeneniya, v. 8, no. 3, 1963, 309-318
,_PIC 'I‘AGS: difrerential equation, random coerficient. 5 bounded mean value

- ABSTRACT: The equation ug ; + al(t)u(t) + [' (t) ~a (t}]u(t) =0 is considered

0 | where the coefficients a and a_(t) are real, plecewise continmious and ST
| periodic functions with e samg Qriod T and (t) is a real random function,

- The restrictions on. the a:, (t) are essentially the following, The correlation’ ,i'i

| length a i3 mich shorter than ‘the, period T, the random function (t) (¢t

| does not exceed the value /AT (X = const 1), Necessary. and sufficient con- K f
;di%ions are found for the boumf{dness of the mean values Muz(c), MAu(e)a(t)7 and’ |

| ss)s "The authors take tiis opportunity to thank A. I. Akbiyesar o o) ° |
.| advice concerning these problems and many helpful diacussions.", Orig. art, has .
'| 30 formilas, : . _ N

s

rl

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001031130004-8



"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001031130004-8

B s () VA p SR M P RN D e P A

LYUBARSKIY, G.Ya,
— >
Boundary value problem on an gxis for a nonlinear equaticn of
the nth order. Dokl.AN SSSR 149 no,33521-52/ Dokl.AN SSSR 149
no, 31521-524 Mr '63, (MIRA 1614)

1. Fizikot.tekhnicheskiy institut AN UkrSSR, Predstavleno
akademikom S,L.Sobolevym,
(Boundary value problems) (Equations)
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"1 SOURCE: Ref. zh"

S i #
CITITIE: O the theory of noulinnan quations with a small parameter

. leITED SOURCE: Uch.: zap. ihar'kovsk. un-t, v. 138, 1964, Zap. Mekhan,-matem. fak.
' i ll‘fxav'lfovsks matenr. o—\fa, . 30 38-1&?

GDIC TAca. nonl-‘near d:.fferential equatmn, approxmatmn method, boundary value
: problem . f : T :

'IR!Q%SLATIOH‘ The foll.awing boundar-y value probiem is studied
2 Gn!(”’-(-F(Gr. ,,,,,g“"“"{‘!f(f)-‘c (c"%ﬁ}' Lol
--wc— ar-¢‘<o' =S, FlE @)=
: B '...-v““(:&”)"“" R

0'1 ‘the assdmption that the parametet* ¢ is Smail, conditions are formulated for the
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‘ existence aﬂd uniqueness of a solution. A mtho& for the appmxzmate golttion of
_ the problenm is aﬁlsq’svulgges»ted. ’x’u( Krokovi

EKCL' 00

s
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LYUBARSKIY, G.Ya,

Trangitional sclutions to nonlinear equations. Pribl,metod,.resh,
diff.urav, no,2185-98 164. (MIRA 18:4)
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ACCESSION NR: AP5024025 @ : .~ UR/0057/65/035/009/1523 /1531
¢ AUTHOR: Bakay, A.3.; Lyubarskiy,G.Ya.; Roghkav, V.V. . gé

TITLE: Asymptotic solution of a diffusion problem and its application to the
theory of eyclic particle-storage devices

SOURCE: Zhurnal tekhnicheskoy fiziki, v, 35, no. 9, 1865, 1535-1631

. : ,
TOPIC TAGS: particle motion, particle scatter, cyclic accelerator{jphysical dif-
fusion, stochastic process, mathematic method, mathematic operatur

ABSTRACT: The authors -8how largely by verbal arguments that if a system has an
‘ asymptotically stable orbit and is destroyed when ita representative point crosses

& certain closed surface in phase space, then under certain conditions its mean

. - | 1ife time when it is subjected to stochastic forces can be calculated by finding
. | the smallest eigenvalue and the corresponding eigenfunction of the Pokker-Planck-~ -
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PURPOSE: This book is intended for specialists in the field of ma-
chine and instrument manufacture who use radioactive isotopes in
- the study of materials and processes.

COVERAGE: This collection of papers covers a very wide fleld of the

- utilization of tracer methods in industrial research and control

techniques. The toplc of this volume is the use of radlolgotopes

in the machine-and instrument-manufacturing industry. The indi-
\ vidual papers discuss the applications of radioisotope techniques
in the study of metals and alloys, problems of friction and lubri-
cation, metal cutting, engine performance, and defects in metals.
Several papers are devoted to the use of radioisotopes in the auto-
mation of industrial processes, recording and measuring devices,
quality control, flowmeters, level gauges, safety devices, radia-
tion counters, etc., These papers represent contributions of var-
jous . Soviet institutes and laboratories. They were published as
transactions of the All-Union Conference on the Use of Radloac-
tive and Stable Isotopes and Radlation in the National Economy
and Sclence, April 4-12, 1957. No personalities are mentloned.
References are gilven at the end of most of the papers,
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Director of the Central Lavorstors of the Logouotive viorks imeni
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TITLE: Comments
PERIODICALL: savouskaya Laboratoriya, 1957, Yol 23, ir to, »¥ 1228—1229(USSR)

ABSTRACT In his report on the occasion of the 4o th anniversary of the
OQctober revolution, the author states thatl nowadigs an zngincer
specialized in the physics of metals andphysical cheuistry is

equal in jmportance to a tachnical manager of & firm. On the
strength of gxperience, the author furthir ststes that,according
to his opinion, the analysis of the structure of K-rays belonzs
above all to a well wanaged mochanical cupinecring plant, for by
means of this snalysis the is apbl=e, v.g. to achivve the best pre-
rcyuisites for galvanic metal coatings, LarG-nickel platings und
the like and to crente better conditions of comzntation with va-
rious kinds of tharumal processing. Particalarly vsractical results
were al last achieoved by the application of rz:déioactive isotopes,
as well as with ¢lectron microscopy at hizn tenpuratures. Accor-
dinz to the author, the pnethod of gamua-rays was successfully
applied in '.is works-laboratories for the control of cast cranks-
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3eails . Teat-methods with regpect to the jife ol uwzzring 211
and gear uheel-sets, and the investizalions of the
of lubricants, as well as coresponding exaninations o couponent
parts of cngines with respect to cavitation—troabla, are apslied.
Purtlier, it is agserted that approximately 7o% of all analyses
are carricd out at present according to spectroscoyic wecthods in
this work-laboratory. Joth tue pnotucolorimctric—anc the complesx-
oactric nethods, howevels are ejually gucceausfully applied in this
laboratorcy, as well as the ¢lectric weasurenent of vodape, the
ohotovluctic det ermination of volare, and various physico-chemi-
cal mothoas, Concluding, the author states that anfortunately
by far rot 111 achisveunsnid of Soviel seiences Wil practicully
applisd in the industrial enterprises. This cun be stated above
211 with respect 1o the insurricient investigatioen of the pro-
perties of the surface of nachine Gowmponsnt parts in the gunge
of adaption to gervice-conditions. A further perrcction of the
application of picromnechanical ipvestigations, aicro-radiography
of difrraction and absorplion, sné especially of wicrochenical
A-ray analysis shoald lead to guccens. loreover, the yuantometric
and carbicouetric nethods of determining the chualcal composition
of various sorts of stieel, as well as ultrasonic Lethods in the
process of production are too little applied in works -lavorator-
Card 2/5 jss according to the opinion of the author. lluch uore attention
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various synthetic materials (1ike
eto.) in substitution
the achiovenents of

Soviet scicnoo should soon be praotionlly and fully applied in

Soviet industry.
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. Translationfrom: Referativnyy zhurnal, Metallurgiya, 1958. Nr 8, p 231 (USSR)
AUTHORS: Palatnik, L.S., L iy, .M., Lyubchenko, A.P.
TITLE: On the Formation of the Carburized-layer Structure in Steel (O

formirovanii struktury tsementirovannogo sloya stali)

PERIODICAL: Uch. zap- Khar' kovsk., un-i, 1957. Nr 95 Tr. Khim. fak.
i N. -i. in-ta khimii KhGU, Vol 18, pp 75 91

ABSTRACT: Investigations were performed in order to determine how the
wear-resistant properties of steel 18KhNVA are affected by the
structure of steel obtained as a result of -arious heat.treatment
procedures applied to the steel after carbur;zation. The wear
resistance (WR) was determined with the aid of radioactive iso~
1t opes on roller -shaped specimens 50 mm in diameter and 7 mm
wide. The steel was rendered active by introduct on of radio-
- active CoPV into molten metal. The active rollers operated in
contact with three inactive rollers. 50 mm in diameter and
10 mm wide, mounted in a special stand which simulated the
operation ot a gear transmission. The extent cf wear was de-
termined by measurement of the radioactivity ot the lubricant
Card 1/3 by means ot a counter. In one revolution, the : elocity of
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On the Formalion ol the Carburized layer Strucrure o Steel

sliding on the surface ot a roller changed trom -11¢ +1 m/sec. 't was estab~
lished that quenching the metal in water or oil 'mmediately after carburiza-
tion greatly increases WR and resistance Lo, pitLing. as compared with the
procedure in which the part is quenched and tempercd at £.50C0C atter the
cementation pot had been cooled in air. The imprevement 0 WR properties
can not be explained by transtormation of the retained austenite into martensite
during the process of friction, because metallographic and X -rav analyses
indicate that the amount of austenite present in the specimer. is the same heiore
and after the tests for wear. The WR s impaired as {he content ci retained
austenite in the carburized layer is increased under -l0W ccoing alter carbu-
rization. Rapid cooling alter carburization results ‘na (ons.derable ‘mcrease
in WR., X-ray analysis cf the substructure ci austenite Crystal lawtice atter
slow and rapid cooling indicates that the lattice sutters a sl:ght m.c rcdetor -
mation if cooled abruptly from the carburizat;on temperatuses the so-id solu~
tion exhibits a maximum ot Cr and C gaturation which cete -m'nres the high
WR of the carburized layer. A significant microdetormation of the crystal
lattice occurs upon slow cooling. Slowly cooled auster.te 10ses a good deal

of its ability for deformation and hardening when resisting external torces.

The results of the present work were verified on & and 10-mm thick gears

with a module (reciprocal of pitch diameter ct 5 and a ccot-circle diameter

Card 2/3 '
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On the Formation of the Carburized-layer Structure in Steel

of 100 mm. Quenching of the gears in water immediately after carburiza-

tion increased their WR by a factor of 2.5, An explanation is given for the
nature of the "white zone' which appears in a thin surface layer during fric-
tion, as well as under impact and in the course of hardening by shot peening.

N. K.

1. gteel--lechenical properties 2, Steel——Carbonization
ER Steel-- structurel analysis L., Cobolt isotopes
(adicactive) —-Applications
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AUTHOR: Ginzburg, z. L. 129-58-5-15/17

TITLE: Scientific-Technical Conference oI Metallography awd
Heat Treatment, Khar'kov (Nauchno—tekhnicheskaya
konferentsiya PO metallovedeniyu i termicheskoy obrabotke,
Khar'kov)

PERIODICATL: Metallovedeniye i Obrabotka Metallov, 1958, MNr 5,
pp 5%-57 (USSR)

ABSTRACT The conference was organised Dy the Khar'kov
Directorate of the Scientific—Technical Society of the
Engineering Industry jointly wi the Sovnarkhoz to
celebrate the 40th anniversary
About 200 research workers, €ng
participatedq Candidate of mechnical Sciences
read a paper on the achievements of Soviet science and
engineering in the field of metals technology and heab
treatment ing forty years of Soviet rule.
i ces, Profecool p. P, Petrocyan,
oy Engineers, read the papeT
nQn the HMechanism O ~ation of Super—cooled
pustenite". He expressed the view that =11 the tronsiorma-
tions of super—cooled austenite in the tenperabture TARLE
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A.-M can be considerecd as processes linked with

preliminary falling out of carbon fron the austenite,
which is a necessary condition for the subsequent
polymorphous Y—>& transformation to proceed, There
is a qualitative relation between the duration of the
incubation period and the transformation mechanism in the
entire temperature Trange Al-M.

Candidate of mechnical Sciences I. M. Lyubarskiy and
Engineer O. M. Podgorna, Khar'kov Works for Building
pransport Machinery imeni Malyshev, dealt with the
changees in the characteristics of rubbing curfaces.

Until recently the problens of wear and friction were
not considered from the metallurgical point of view; the
f£irst experiments in this respect have shown how fruitful
metallurgical investigations of rubbing surfaces C3n be.
During the process of friction important structural and
physico—chemical chenges take place in the active layer.
The nature and the dynamics of the changes during friction
of the "white zone" was considered, In this ~art of the
Card 2/20 pgper the influence of the white zone on the operational

AP : 172
PROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001031130004-8"



"APPROVED FOR RELEASE:
EASE: 08/31/2001  CIA-RDP86-00513R001031130004-8

Sh L

ra e <
Lo s P . - i

. 129-58-5-15/17
Scientific-Technical Cconference on Metallography andHeat..
Treatment, Khar'kov

properties of the components was elucidated. Practical

experience has shovn that most failures are due to

fatigue. A very effective method of increasing the
stable strength of components is DY surface work harden-—
ing.,
Candidate of PTechnical Sciences A. A, YWovik and
Engineer V. I. Muzhilkov reported on the work of the
¥har'kov Works for Building Transport Machinery in the
paper "Surface Work Hardening as an Effective Method of
Tncreasing the Fatigue Strength of Highly Stressed
Components™. The highest sensitivity to faillure wWas
observed in components which contain stress concentrators
jnherent in the design. gurface work hardening of such
conponents gives better results and is technologically
more suitable than shot peening. Work hardening by
means of rolls is suitable for components like gears,
shafts, etc, Work hardening of friction discs and of
cylinder jackets of diesel engines by shot peening
proved highly effective.

Card 3/2010 his peper Engineer D. B. Boskcboynikov dealt with
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S0V/126-7-3--39/14
Palatnik, L. S Lyubarskiy, I. M. and Boyko, B. T.

Lyubarsh-J» -2~

A Contribution to the Nature of the "White Zone"
(K voprosu o prirode "pelocy zony") - _
(a reply to the artlicle X.Ray Investigation of the Structure

of Surface Friction" Dy Kostetskly et alil (Ref.4) )

PERIODICAL: Fizika metallov 1 metallovedenlys, vol 7. Nr 3, pp 475-474
(USSR) - |¢‘J~Y

ABSTRACT: B. I. Kostetskly and co-workers (Refs.l gnd 2) have
axpressed the assumption that the "white zone" which forms
at the friction surface et certain rates of slip of the
rubbing surfaces, consists either of a layer of oxides
foxidizing wear" according to Kostetskly's classification),
hed structure (thermal wear). Pelatnik
(Ref.3) did not £ind iron oxides in the portion of "white
zone" which he investigated by X-rays. The authors of this
paper have come to the conclusion that Kostetskly's hypothesls
is erroneous. The basic objections of Kostetskly and hls
co-workers (Ref.4) in connection with the present authors’
Card 1/2 article (Ref.3) sare the following?
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A Contribution to the Nature of the "wnite Zone"

() In the paperl by the present authors (Ret.d) the already
well-known fact that the layser formed during thermal wear 18

a hardening strusture has only been nonfirmed again.

(v) A white layer which forms in thermel and not in oxldizing
wear appears to have been investliguted lu the paper (Ref.3).
It has been shown py the authers of the present paper that the
great hardness of the "white zone" {in spite of the great
quantity of gustenite) . 1is due, not te the absorption of
oxygen or nitrogen from withoub (Ref.5) e%s., bub to t he
formation of = definite highly dispersed haterogensous
structure as the product of 2 solution of carbides and the
subsequent very rapid quenching in which dispersed carbldes
are precipitated° .

Thore are 5 Soviet references. p////

SUBMITTED: Januery 19, 1958
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SOV/123-59-16-64534
. Translation from: Referativnyy zhurnal. Mashinostroyeniye, 1959, Nr 16, p 125 (USSR)

AUTHORS: Palatnik, L.S., Lyubarski M., Lyubchenko, A.P.
TITLE: On Phase Transformations in Cemented Steel Layers
PERIODICAL: Tr. Knar'kovsk. politekhn. in-ta, 1958, 14, 153 - 159

ABSTRACT: The transformation of austenite into martensite and their distribution in
the cemented layer of 1BKhNVA steel was investigated, The preliminary
treatment of the samples: cementation at 910°C during 24 hours with solid

carburizing agent, containing 93% of charcoal, and subsequent air-cooling;
tempering at 650°C during four hours; oil-hardening at 810°C and tempering
at 150°C during 2 hours. Depth of cemented layer -1.8%0.1 mm, X-ray
photos were taken in the chamber with focusing by the Bolin method end in
the Debye chamber in iron rays. After cementation to a depth of about

0.5 mm the maximum of residual austenite 1s formed, the position of which
is not changed in the course of the following operations. The general
distribution of the residual austenite over the depth of the layer after
tempering and hardening with tempering is approximately alike. The surface
decarbonization of the cemented layer, the mechanical interaction of the

6T Ty ]
T e 8 P SRR
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On Phase Transformations in Cemented Steel Layers 8ov/123-59-16-64534

jatter with the core, the migratior of the alloying elements and their re-distribution
between austenite and carbides is not the cause of the characteristic distribution of
the phases over the depth of the layer and was not confirmed by tests. A diffusion re-
distribution of C in the austenite, when cooled slowly, was discovered, which preceded
+the non-diffusion ¥ — & transformation. The distribution of residual austenite with
the maximum is connected with a decrease in resistance of the over-cooled 70 -phase at
a deviation from the eutectold concentration of C... 17 references.
B.V.N.
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I A002/A001 . .
, Translation from: Referativnyy zhurnal, Mashinostroyeniye, 1959, No. 9, p. 109, R
# 33672
AUTHORS3 Palatnik, L. S., Lyubarskiy, I. M., Tananko, I. A.
TITLE: on the Carbide Component in the Case-Hardened Layer of "18xHBA"

(18KNnNVA) Steel
PERIODICAL; Tr. Khar'kovsk. politekhn, in-ta, 1958, Vol. 14, pp. 189-193

TEXT: The authors studied the carbide component of the case-hardened
layer of 18KhNVA steel after case-hardening at 910-1,000°C and subsequent

, stages of heet-treatment (two-fold high tempering; high tempering with

. subsequent oil quenching). The layers of the specimens were electrolytically
dissolved and ocarbide powder was deposited and studied, The investigation was
carried out by X-ray analysis using the method of microsections in Fe~-radiation.
Two carbide phases were detected in the powders: Fe3C cementite and (Fe, W,
Cr) ,:Cg composite carbide. The composite carblde contained 50-70% Fe and
7 18% gr. It has a face-centered cublc lattice with the parameter ‘v/i?

Ccard 1/2
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A002/A001

On the Carbide Component in the Case-Hardened Layer of n18XHBA" (18KnNVA) Steel
® . °

o= 10.58 & (a(422) = 2.16 h; a(600) = 1.24k A; &(15) = 1.218 A; a(8uk) =

= 1.08 A). With increasing distance from the specimen surface, the quantity of

cementite decreases, while the quantity of composite carblde increases initially

and then decreases after passing through a meximum. At a distance of >0,1 mm

from the surface, the quantity of composite carbide exceeds the amount of
cementite, There are 3 figures and 6 references,

3. A, G,

Translator's note: This is the full translation of the original Russian

abstract,
VB
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AUTHORS: Pyubarskiy. I.M.» Lyubchenko. A.P. and Bakakin, G.N.

TITLE: Resistance to Wear¢3f case-Hardened Steeﬂ%and Its
Submicrostructure

PERIODICAL: Fizika metallov i metallovedeniye, 1959, Vol 8, Nr 6,
pp 872-877 (USSR)

ABSTRACT: Lyubarskiy, Lyubchenlko et al (Ref 1,2) have suggested
that the apparently different effect of residual
austenite in the carburized layer 03 steel on wear {
resistance is due to differences in submicrostructure.
The present authors sug er phases should also
be considered and give the results of their experimental
gtudy of the wear resistance, submicrostructure and degree
of alloying of the phases in the carburized layer of steel
containing different quantitie%lof residual austenite.
A carburized layer in 18 KhNVAlisteel subjected to various
heat treatments (table) was used; wear being determined
with the aid of radioactive iromn and cobalt. The
radioactivity of the iubricant was measured and the
autoradiography of the wear products was effected. . The
submicrostructure of the alpha and gamma phases were
card 1/3 established by harmonic analysis of the form of the (211)

T
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sov/126-8-6-12/24
Resistance to Wear of Cnse-ﬂardened steel and Its Submicrostructure

during friction. In the test procedure used (pure

sliding of the radioactive specimen over a standard disc¢,
or under conditions resembling gear meshing - Ref 6 - )
high wear-resistance is obtained when there is a
considerable residual—austenite content in the carburized
layer in which the gamma-— and alpha-phase crystals are in
the "un—work—hardened" and nwork-hardened! states,
respectively. professor L.S.Palatnik contributed valuable
advice in this work. There are 9 figures, 1 table and

15 soviet references.

ASSOCIATION: Zavod transportnogo mashinostroyeniya €. Kharkov
(Transport Machine Construction Works, Khar 'kov) yf//

SUBMITTED: March 9, 1959
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LYUBARSKTIY, I. M.y LYUBCHENKO,A. P., AND GERASIMENKO, K. S
/—‘_—_—_—-__-—

On the Effect of the Thin Sulfide Film Which Forms Over the Friction Surface During
the Process of Wear on the Wear-Resistance of Steel

Povysheniye iznosostoykosti 1 sroka sluzhby mashin. t. 2 (Increasing the Ware Resistance
and Extending the Service Life of Machiness Ve 2) Kiyev, Izd-vo AN UkrSSR, 1960
290 p. 3,000 copies printed. (Series:  Its: Trudy, t. 2)

Sponsoring Agencys Vsesoyuznoye nauchno-teknicheskoye obshchestvo ‘mashinostroitel 'noy
pronwshlennosti. Tgentral 'noye i Kiyevskoye oblastnoye pravleniya. Institut
mekhaniki AN UKrSSR.

Editorial Board: Resp. Ed,: B..D. Grozin; Deputy Resp. Ede: D. A. Draygor; M. P. Braun,
1. D. Faynerman, I. V. Kragel ‘'skiy; Seientific Secretary: M. L. Barabash; ED. of
v. 2: Ya, A, Samokhvalov; Tech., Ed.: N. P. Rakhlina.

COVERAGE: The colloction contains papers presented at the Third Scientific Technical

Conference held in Kiyev in September 1957 on problems of increasing the wear

resistance and extending the gervice life of machines. The conference was sponsored
by the Institut stroitel 'nov mekhaniki AN UkrSSR (Institute of Structural Mechanics
of the Academy of Sciences Ukraninian SSR), and by the Kiyevsikaye oblastnaya
organizatsiya nauchno-tekhnicheskogo obshchastva mashinostroitel ‘noy proruyshlemxosti

g‘%{av Re?onal Osganization of the Scientific Technical Socisty of the Machine-
ding Industry
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AUTHORS

TITLE:

PERIODICAL:

ABSTRACT:
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SSV/129—60—3 -5/16

ILyubarskly, I. M., Iyubchenko, A. P., Gerasimenio,
K. S. nglin

Structure and Wear Resistance of Steel Surfaces After
Parkerizing

Metallovedeniye 1 termicheskaya obrabotka metallov,
1960, Nr 3, pp 18-21 (USSR)

This 1s a report concerning experimental tests of
steel 18KhNVA, 88 which some small admixtures of
radlolsotope Co27 were added during smelting. The

samples were heat-treated by various methods., After
heat treatment and parkerizing, the samples (15 mm
diameter, 9 mm high) were tested under the conditilons
of pure sliding and abundance of Jubrication on
friction test machine shown in Flg. 1.
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Structure and Wear Resistance of Steel 78126 )
Surfaces After Parkerizing S0V/129-60-3-5/16

Fig. 1. Diagram of a
machline for wear-testing
of sampleg.

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001031130004-8"



"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001031130004-8

e D R AP X R RS R A R E S S E ] A e S T AT S PR
- R .- - B s N § £ - e

Structure and Wear Reslstance of Steel 78126
Surfaces After Parkerizing SOV /129-60-2-5716

Card 3/3

The speed of sliding equalled 1.7 m/sec and specific
pressure was 0.3 kg/mme, The flat gurface of [rictlon
disk and the samples were ground. After each tenst

the disk was replaced. The degree of wear was Jud;sed
by the integral radioactivity of oil measured by

MS-U4 meter and B-2 radlometer. The authors arrived at
the followlng conclusions, (1) Parkerizing lncreaged
total wear resistance of frictlon surface, which 1s
determined by the amount of products of wear passed
into lubricatilon and were transferred upon conJugated
gurface. The lower 1g the materlal's hardne g the
higher 1s the effect of parkerizing. (2) "he Increased
wear reslztance of the surface after parkerizing 1n the
result of a change in physicochemical propertles of
friction surface, whlch decreases the tendency of
materlal to "selzing" in the polnt of contact.

There are U figures; 1 table; and 4 Soviet references.
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Ggirshovich, Naum Grigor'yevich, Doctor of Technlcal Sclences, Pro-
fassor, ed.

Spravochnik po chugunnomu 1it'yu {Handbook on Ir&h Ccastings) 24 ed.,
rev., and enl, lioscow, Mashgiz, 1961. 800 p. Errata slip inserted.
16,000 ocopies printed, .

Py TR T BRI

Reviewer: P. P. Berg, Doctor of Technlcal Sciences, Professor; Ed.:
I. A. Baranov, Engineer; Ed. of Publishing House: T, L. Leykina;

Tech., Edse: O. V. Speranskaya and P, S. Frumkin;,Managing Ed, for
Literature on Machine-Building Technology (Leningrad Department, . t
4 Mashgiz):. Ye, P. Naumov, Engineer, |

cusers g e e

PURPOSE: .= This handbook 18 intended for technical personnel at ‘
cast-iron foundries. It may also be of use to skilled workmen .
in foundries and students specializing in founding. . ‘
‘ i

i

}

L

COVERAGE:  The handbook contalns information on basic problems in
the modexmn manufacture of iron castings. The following are dis-
cussed: the ecomposition and properties of the metal; the making }
of molds; speclal casting methods; the charge preparation; .melting r )
C - . 3 B
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